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Abstract 
The study aims at evaluating, training and improving upper limb neuromuscular control in preschool gymnasts as well as at 
highlighting the benefits of using computerized resources (MOVE 1 DU portable appliance) in training this control type. The 
research method chosen for this project consists in conducting an experiment on a group of 10 subjects aged 6-7 years. The 
key purpose of this study is to offer a more accurate and realistic view on the potential use of computer resources in training 
the neuromuscular control of the upper limb.  
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1. Introduction  
According to Grigore (2000) the process of learning and successfully performing smooth motor behaviour 
activities in artistic gymnastics is the result of a positive hereditary influence, of developing psychomotric skills, 
of a harmonious combination of the psychic and motor functions. In  Horghidan's (2000) opinion, the elaborated 
execution of a certain movement involves the combination of mental and affective processes, both controlled by 
one's awareness and personality. 
The need for a both modern and effective method of overall neuromuscular control capacity development and 
of mental control strengthening is the basis and the most important premise of this study. Considering Grosu 
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(2008), according to whom psychomotor skills involve the corroboration of mental and motor functions and they 
develop at their best at preschool age, the usefulness and necessity of solving the problem mentioned above is 
considered to be high.  
As a consequence, the neuromuscular control (of the upper limb) of beginner gymnasts can be improved. This 
type of control is highly necessary and has a vital importance in performing the specific motion elements in 
gymnastics. 
2. Purpose 
The study aims both to evaluate and train the upper limb neuromuscular control in preschool gymnasts and to 
highlight the benefits of using computerized resources in training this type of control. 
3. Supposition 
The ability of neuromuscular control of beginner gymnasts' upper limb can be improved by using the portable 
equipment type MOVE 1 DU. 
4. Methods and Techniques 
4.1. Appliance/Equipment 
The equipment "Portable device for training the neuromuscular control – MOVE 1 DU type" is designed for 
research and activity benefits such as assessing, training, regaining and improvement of human performance 
(Donna Maria, 2003). This equipment has been designed to perform strengthening exercises for the 
neuromuscular control of the upper limb, which creates the premises of training the human body’s general ability 
of control and/or strengthening the user's mental self-control. 
The principle underlying the running of this equipment is performing controlled speed movements, providing 
a low resistance to movement. 
The device allows tracking the moving upper limb position and velocity when the subject is either standing or 
sitting position. The delivery package of the equipment includes (among other things) a software that can run on 
a compatible PC. This application allows: 
 Providing a visual (information) reaction to the subject; 
 Transmitting primary data to the base centre; 
 Archiving primary data in a particular format for advanced and intensive data processing using specific 
software developed for this purpose or commercial data processing applications (Donna Maria, 2003).  
 The research method chosen for this project consists in conducting an experiment. 
5. Contents of the experiment 
This study addresses a number of 10 beginner gymnasts registered at the Sibiu School Sports Club with sports 
training levels between 12 and 20 months. 
Table 1.  Age and training level of the subjects 
No. Subject Age (years)  Sports training level (months) 
1. A.A. 7 20 
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2. A.D. 7 20
3. B.I. 7 20
4. G.D. 6 12
5. J.A. 7 20
6. J.I. 7 20
7. M.C. 7 20
8. M.E. 6 12
9. M.M. 6 12
10. S.P. 7 18
The study was conducted during January-February 2013.
Location: the gym hall of the Sibiu School Sports Club, the department of women's artistic gymnastics.
5.1. The technology
In  sitting position, each subject performed a forward traction movement with both arms lifting a 1 kg weight.
A computer was set in front of the subject, displaying on the monitor a pre-set compulsory pattern (see Fig. 1 and 
Fig. 2), imaging the Force as against the Position. The subject's task was to perform a curve (by performing a 
traction/pulling movement with the arms) accurately following the pre-set displayed profile. Using the
information/images displayed on the computer screen, the subjects are able to see their own movements in real
time. This way, the subjects can permanently control and correct their movements in order to achieve the most
accurate display of the pre-set compulsory pattern.
Fig. 1. Initial testing pattern (subject no. 2)
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Fig. 2   Final testing pattern (subject no. 2)
5.2. The initial testing (T.i.)
Initial testing consisted in asking each subject to perform two sets of 10 repetitions. Previously the subjects
had been asked to acquaint themselves with the required tasks and the performance technique for 10-15 minutes.
A playful approach (consisting of demonstrations and explanations) by adequately adapting the verbal language
to the psychological particularities of the subjects (aged between 6-7 years) was used in order to explain the test 
details to the subjects and to control whether the subjects understood the tasks correctly.
5.3. The training period
Each training session lasted 15 minutes. The number of traction movements accomplished by each subject was
60, equally distributed in 2 series. Performing time per subject was 75 minutes (during the entire experiment).
5.4. The final test (T.f) 
The final test was performed under the same circumstances as the initial one.
6. Research results
The results achieved by the subjects are displayed in Table no. 2. The examined parameters consisted of the
scores generated by the appliance's software, scores which were computed according to curve deviations from the 
pre-set pattern. The range values are between 0 and 10. An arithmetic average was issued at the end of each pre-
set series. These values redounded upon the parameters used for the graphical interpretation of the results (Fig. 
no. 3). In case of positive developments, the values of these parameters should increase.
Table 2. Primary and final testing average per subjects; the testing spread
No. Subjects Primary testing (score) Final testing (score) Testing spread
(points)
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T.i. T.f. T.i. - T.f.
1. A.A. 6.00 6.70 0.70
2. A.D. 5.70 6.00 0.30
3. B.I. 6.00 7.50 1.50
4. G.D. 4.10 4.50 0.40
5. J.A. 3.10 6.80 3.70
6. J.I. 4.70 6.65 1.95
7. M.C. 5.80 7.80 2
8. M.E. 4.80 5.00 0.20
9. M.M. 5.80 5.50 - 0.30
10. S.P. 5.10 5.00 - 0.10
Arithmetic
average
5.11 6.15 1.04
As different from the initial testing, the results show that most gymnasts have achieved better scores in the
final testing, proving the viability and feasibility of the methodology, which leads us to strengthen confidence in
the methodology and technology used within this experiment. The best five results among the sports collected 
data have been pointed out in Table no. 3. The criterion chosen in assessing the order (descending) is progress
recorded between the initial and final testing. At preschool age, progress is the main criterion in assessing 
psychomotricity skills.
Table 3.  Results of the first five subjects (in alphabetical order) sorted according to the progress achieved
No. Subjects Primary testing (score) Final testing (score) Testing spread (points)
1. A.A. 6.00 6.70 0.70
2. B.I. 6.00 7.50 1.50
3. J.A. 3.10 6.88 3.70
4. J.I. 4.70 6.65 1.95
5. M.C. 5.80 7.80 2
Fig. 3. Development of the first five subjects' arithmetic average (T.i. and T.f.)
sorted according to the progress achieved (S3, S5, S4, S2 şi S1 )
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The evolution of the arithmetic mean parameter was good, progress in evolution being recorded for all five 
subjects. There is a spectacular increase in the quality of execution for subject no. 3 (improvement of over 
100%), for subject no. 5 (initial average 5.80, final average 7.80) and also subject no. 4 (initial average 4.70, final 
average 6.65). 
Meanwhile it appears that subjects no. 9 and 10 have slightly declined (-0.30 points and -0.10 points), probably because of 
a lack of concentrated attention or less motor  experience. 
7. Conclusion and proposals 
As a general rule there has been a significant increase in the quality of neuro-motric control and ability to 
focus for most subjects during this short-term research. 
As an overall view, the average of the scores acquired by the entire group at final testing (6.15) was 1.04 
points higher than the average in the initial testing (5.11). These results confirm the assumption that the ability of 
upper limb neuromuscular control may be improved by using portable appliance type MOVE 1 DU. 
In summary, this study provides information on the development of some very important psychomotor skills 
considered to be crucial in modern sports training of female gymnasts. The key elements of this study are as 
follows: 
 Offering a more accurate and realistic view on the potential use of computer resources in training the 
neuromuscular control of the upper limb; 
 Highlighting new ways for gradual taking control of their movements at segmental (level), based on 
maintaining focused attention 
 Improving visual-motor coordination by the awareness of the tension degree and also of the range 
(amplitude) of full motion (in the sagital plane) of the arm 
 The results achieved are assessed as stimulating and encouraging leading to one conclusion: the research 
must be resumed on a larger lot of subjects and coaches should be assisted in organising more group selection 
programs and training programs for women and men gymnasts. 
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